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(37) ABSTRACT

A photographing apparatus and a still image photographing
method thereof are provided where the photographing appa-
ratus includes a lens for forming an optical image of a subject
in an 1mage pickup unit; an image pickup unit for photoelec-
trically converting the optical image formed through the lens
to an electrical 1mage signal, a signal processing unit for
processing the photo-electrically converted image signal to a
luminance signal and a color signal, a compression unit for
compressing the processed image signal, and a storage unit
for storing the compressed 1mage signal, the 1mage pickup
unit comprising two vertical transmission registers for accu-
mulating an 1mage of an even filed and an 1mage of an odd

field 1n a memo. Accordingly, a clear still image can be
obtained without an 1r1s diaphragm.

11 Claims, 4 Drawing Sheets
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PHOTOGRAPHING APPARATUS AND STILL
IMAGE PHOTOGRAPHING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims benefit under 35 U.S.C. §119(a) of
Korean Patent Application No. 2006-125409, filed on Dec.
11, 2006, 1n the Korean Intellectual Property Office, the entire
content of which 1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a photographing apparatus
and a still image photographing method thereof. More par-
ticularly, the present invention relates to a photographing
apparatus and a still image photographing method which
photographs a still image using an interlace charge-coupled
device (CCD).

2. Description of the Related Art

An iterlace CCD 1s mainly used in photographing a
motion 1image to icrease the quality of the motion image. In
order to photograph a still image using the interlace CCD, a
mecha capture method can be used. In the mecha capture
method, during the process of reading CCD 1mages of two
fields, a signal 1s accumulated 1n the CCD only for one field
and an 1r1s diaphragm 1s rapidly closed in the other field to
prevent accumulation of a signal 1n the CCD.

FIGS. 1A and 1B are views for explaining a conventional
still image photographing method.

FIG. 1A shows a CCD including a plurality of Mg, G, Cy,
and Ye photo sensors, vertical transmission registers 10_1,
10 2,...,10 »n-1,and 10, and a horizontal transmission
register 20 and F1G. 1B shows signals generated when the still
image 1s photographed.

As shown 1in FIG. 1B, a still image capture signal becomes
a high level, after one field, an 1r1s diaphragm 1s closed. After
the 1ris diaphragm 1s closed, an XSG1 signal and an XSG2
signal are generated. The XSG1 signal and the XSG2 signal
are signals for moving charges accumulated in the photo
sensor to the vertical transmission registers 10_1,10_2, . . .,
10__»-1, and 10__» and are not output simultaneously but are
output once 1n different fields.

If the XSG1 signal 1s generated, the charges accumulated
in horizontal odd lines Mg, G, ..., Mg, and G, G, Mg, ..., G,
and Mg, ...,and Mg, G, ..., Mg, and G are moved to the first
vertical transmissionregisters 10_1,10_2,...,10_»-1, and
10__». Further, an electrical image signal of an odd field 1s
output by moving the charges moved to the first vertical
transmission registers 10_1,10_2, ..., 10_»-1, and 10__»
are to the horizontal transmaission register.

Further, after one field, as the XSG2 signal 1s generated, the
charges accumulated 1n horizontal even lines Cy, Ye, . . ., Cy,
and Ye,Cy,Ye,...,Cy,andYe, ..., and Cy, Ye, ..., Cy, and
Ye are moved to the first vertical transmission registers 10_1,
10 2, ...,10_rn-1, and 10__». Further, an electrical image
signal of an even field 1s output by moving the charges moved
to the first vertical transmission registers 10_1, 10_2, . . .,
10_»—1,and 10__7 to the horizontal transmission register 20.

The above-mentioned mecha capture method limits the
accumulation time of an 1mage accumulated in the interlace
CCD to one field, using an 1ris diaphragm. In the case 1n
which a still image 1s photographed using the interlace CCD,
an 1ris diaphragm 1s inevitably necessary. Further, since the
time, at which the 1r1s diaphragm 1s closed, 1s changed accord-
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ing to peripheral circuits, the iris diaphragm cannot be
minutely regulated, thereby lowering the quality of a still
image.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present invention to
provide a photographing apparatus and method which, by
providing an vertical transmission register 1n addition to a
conventional vertical transmission register, store an image of
an odd field and an 1image of an even field 1n the vertical
transmission registers to generate an image signal, without
using an iris diaphragm, in order to improve the quality of a
still 1mage.

Exemplary embodiments of the present invention provide a
photographing apparatus comprising a lens for forming an
optical image of a subject 1n an 1mage pickup unit; an image
pickup unit for photoelectrically converting the optical image
formed through the lens to an electrical image signal, a signal
processing unit for processing the photoelectrically converted
image signal to a luminance signal and a color signal, a
compression unit for compressing the processed 1image sig-
nal; and a storage unit for storing the compressed image
signal, the 1mage pickup unit comprising two vertical trans-
mission registers for accumulating an even field image and an
odd field image 1n a memo.

An exemplary embodiment of the present invention pro-
vides a photographing apparatus according to an embodiment
ol the present invention comprises an 1image pickup unit com-
prising a plurality of vertical transmission registers for verti-
cally transmitting charges accumulated in one vertical line,
and an 1mage pickup driving unit for supplying a drive signal
to the 1mage pickup unit. The 1image pickup unit comprises a
first vertical transmission register to which charges that accu-
mulated in horizontal even lines, are moved, and a second
vertical transmission register to which charges that accumu-
lated 1n horizontal odd lines, are moved.

The mmage pickup driving unit generates a first image
pickup signal for moving the charges accumulated 1n the
horizontal odd lines to the first vertical transmission register,
a transmission start signal for moving the charges 1n the first
vertical transmission register to the second vertical transmis-
s1on register, and a second 1mage pickup signal for moving
the charges accumulated 1n the horizontal even lines to the
first vertical transmission register, and supplies the first image
pickup signal, the transmission start signal, and the second
image pickup signal to the image pickup unit.

Here, the first photographing signal 1s generated aiter one
field from generation of a still image capture signal and the
transmission signal 1s generated after one horizontal blanking
section from the generation of the first image pickup signal.
Further, the second image pickup signal 1s generated after one
horizontal blanking section from the generation of the trans-
mission start signal.

On the other hand, according to another aspect of exem-
plary embodiments of the present invention, there 1s provided
a still image photographing method comprising the steps of
transmitting vertically charges accumulated 1n one vertical
line through a plurality of vertical transmission registers, and
outputting the charges 1n one frame of 1image signals accord-
ing to a drive signal. The step of vertically transmitting the
charges comprises the steps of moving charges accumulated
in horizontal even lines to a first vertical transmission register,
and moving charges accumulated 1n horizontal odd lines to a
second vertical transmission register. Further, the step of ver-
tically transmitting the charges further comprises the step of
generating a first image pickup signal for moving the charges
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accumulated 1n the horizontal odd lines to the first vertical
transmission register, a transmission start signal for moving,
the charges 1n the first vertical transmission register to the
second vertical transmission register, and a second 1mage
pickup signal for moving the charges accumulated in the
horizontal even lines to the first vertical transmission register.

The first photographing signal 1s generated after one field
from generation of a still image capture signal and the trans-
mission signal 1s generated after one horizontal blanking
section from the generation of the first image pickup signal.
Further, the second image pickup signal 1s generated after one
horizontal blanking section from the generation of the trans-
mission start signal.

Other objects, advantages and salient features of the inven-
tion will become apparent to those skilled 1n the art from the
tollowing detailed description, which, taken 1n conjunction
with annexed drawings, disclose exemplary embodiments of
the 1nvention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above aspects and features of certain exemplary
embodiments of the present invention will be more apparent
by the following detailed description describing certain
embodiments of the present invention with reference to the
accompanying drawings, 1n which:

FIGS. 1A and 1B are views for explaining a conventional
still image photographing method;

FI1G. 2 1s a block diagram schematically showing a photo-
graphing apparatus according to an exemplary embodiment
of the present invention;

FIGS. 3A and 3B are views for explaining a still image
photographing method of a photographing apparatus accord-
ing to an exemplary embodiment of the present invention; and

FIG. 4 1s a flow chart for explaining a still image photo-
graphing operation of a photographing apparatus according
to an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The matters exemplified 1n this description are provided to
assist 1n a comprehensive understanding of exemplary
embodiments of the invention. Accordingly, those of ordinary
skill in the art will recognize that various changes and modi-
fications of the embodiments described herein can be made
without departing from the scope and spirit of the claimed
invention. Also, descriptions of well-known functions and
constructions are omitted for clarity and conciseness.

FI1G. 2 1s a block diagram schematically showing a photo-
graphing apparatus according to an exemplary embodiment
of the present invention.

Referring to FIG. 2, the photographing according to an
embodiment of the present invention includes a lens unit 100,
an 1mage pickup unit 110, an 1mage pickup driving unit 115,
a CDS/AGC/ADC umt 120, a preprocessing unit 125, a pulse
supply unit 130, a signal processing unit 140, a display unit
150, a compression unit 160, a storage unit 170, a manipula-
tion unit 180 and a control unit 190.

According to an exemplary embodiment, the light reflected
by a subject to be photographed 1s 1introduced into the lens
unit 100 and forms an optical image corresponding to the
subject in the 1image pickup unit 110.

The 1image pickup umt 110 photo-electrically converts the
optical 1image formed through the lens section 100 to an
clectrical image signal 1n one field unit. The image pickup
unit 110 1s constituted by an interlace CCD and includes two
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vertical transmission register and one horizontal transmission
register. The operation of the image pickup unit 110 will be
described 1n detail later with reference to FIGS. 3A and 3B.

After recerving timing and synchronizing signals supplied
from the pulse supply unit 130, the image pickup driving unit
115 generates a driving voltage required for driving the image
pickup driving unit 110 and an XSG1 signal and an XSG2
signal which are used to read data from the 1image pickup unit

110.

The CDS/AGC/ADC unit 120 removes noise from an
image signal output from the image pickup unit 110 using a
correlated double sampling (CDS) method and amplifies the
level of the image signal using an auto gain control (AGC),
and then converts the image signal to a digital image signal
using an analog to digital converter (ADC).

The preprocessing unit 123 recerves the digital image sig-
nal from the CDS/AGC/ADC unit 120 and separates the

digital image signal into a luminance signal and a color sig-
nal. Further, although not shown 1n detail, the preprocessing
unmt 125 1s used to calculate the color distribution, the charge
saturation quantity, the auto focus (AF), and so on, and drive
the lens unit 100.

The signal processing unit 140 displays the image signal
separated into the luminance signal and the color signal on the
display unit 150 such as an LCD or processes the image signal
to be output on an external unit such as a monitor and a TV.

The pulse supply unit 130 supplies pulses for the opera-
tions of the image pickup driving unit 115, the CDS/AGC/
ADC unit 120, the preprocessing unit 123, the signal process-
ing unit 140, and so on.

In the case i which the image signal which has been
processed 1n the signal processing unit 140 1s one for a still
image, the compression unit 160 compresses the image signal
in a compression format such as JPG. Further, 1n the case 1n
which the image signal 1s one for a motion 1mage, the com-
pression unit 160 compresses the image signal 1n a compres-
s1on format such as MPEG.

The storage unit 170 stores the 1image signal compressed in
the compression unit 160. A memory card, a compact flash
(CF) card, and so on can be mounted to the storage unit 170
and an optical record medium can be used as the storage unit
170.

The mamipulation unit 180 includes various keys through
which user instructions are input. If a user mputs a photo-
graphing instruction through the manipulation unit 180, a
corresponding still image capture signal 1s generated. After
one field from the generation of the still image capture signal,
an 1mage of an odd field and an 1image of an even field are
generated to output one frame of image signals from the
image pickup unit 110.

FIGS. 3A and 3B are views for explaining a still image
photographing method of a photographing apparatus accord-
ing to an embodiment of the present invention.

Referring to FIG. 3A, 1n the image pickup unit 110 of the
embodiment of the present invention, a first vertical transmis-
sion register 200_1,200_2,...,200_»-1,and 200_r and a
second vertical transmission register 250 _1, 250_2, . . .,
250__»-1, and 250__» correspond to one vertical line Mg, Cy,
G, Cy,...,Mg, and Cy.

A still image capture signal 1s generated 1n a high level, an
XSG1 signal 1s generated after one field from that. If the
XSG1 signal 1s generated, the charges accumulated 1n hori-
zontal odd lines Mg, G, ..., Mg, and G, G, Mg, ..., G, and

Mg, ...,and Mg, G, ..., Mg, and G are moved to the first
vertical transmission registers 200_1,200_2, ..., 200__»-1,
and 200__ .
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After 1H (horizontal blanking section) from the point of
time at which the XSG1 signal 1s generated, a transmission
start signal 1s generated, and the charges of the first vertical
transmission registers 200_1, 200_2, . . ., 200_»-1, and
200__» are moved to the second vertical transmission regis-
ters 250_1, 250_2, . .., 250__»-1, and 250_ .

Further, after 1H, from the point of time at which the
transmission start signal 1s generated, an XSG?2 signal 1s
generated, and the charges accumulated 1n horizontal even

lines Cy, Ye, ...,Cy,andYe,Cy,Ye,...,Cy,and Ye, ..., and

Cy, Ye, . . ., Cy, and Ye are moved to the first vertical
transmission registers 200_1, 200_2, . . ., 200_»-1, and
200 7.

According to the driving voltage supplied from the i1mage

pickup driving unit 115, the charges of the first vertical trans-
mission registers 200_1, 200_2, ..., 200_»-1, and 200__»
are moved to a horizontal transmission register 300 for a first
section @ and are output as an 1image signal of the odd field.
Further, after one field, the charges of the second vertical
transmission registers 250_1, 250 _2, . . ., 250_»-1, and
250__»n are moved to the horizontal transmission register 300
for a second section @ and are output as an 1mage signal of
the even field.

FIG. 4 1s a flow chart for explaining a still image photo-
graphing operation of a photographing apparatus according
to an embodiment of the present invention.

Referring to FIG. 4, first, 1f a still image capture signal 1s
received (S400), after one field from that, an XSG1 signal 1s
generated (S410). As the XSG1 signal i1s generated, the
charges of the horizontal odd line are moved to the first
vertical transmission registers 200_1, 200_2, ..., 200__»n-1,
and 200__ 7 (5420). Further, after 1H from the point of time at
which the XSG1 signal 1s generated, a transmission start
signal 1s generated (S430). As the transmaission start signal 1s
generated, the charges of the first vertical transmission regis-
ters 200 1,200 2,...,200 »n-1, and 200 » are moved to
the second vertical transmission registers 250_1, 250_2, . . .,
250__»n-1, and 250__» (S440).

Further, after 1H from the point of time at which the trans-
mission start signal 1s generated, an XSG2 signal 1s generated
(S450). As the XSG2 signal 1s generated, the charges of the
horizontal even lines are moved to the first vertical transmis-
sion registers 200_1, 200_2, . . ., 200_»n-1, and 200_»
(S460).

The charges of the first vertical transmission registers
200 1,200 2,...,200 x-1, and 200 # are moved to the
horizontal transmission register 300 and are output (S470).
Further, after one field, the charges of the second vertical
transmission registers 250_1, 250_2, . . ., 250_»-1, and
250__»n are moved to the horizontal transmission register 300
and are output (S480).

According to the above-mentioned processes, a still image
can be photographed using two vertical transmission regis-
ters, without using an 1iris diaphragm.

As mentioned above, according to the present mvention,
since an 1mage signal 1s generated by providing a first vertical
transmission register 1n addition to a second vertical trans-
mission register and then by storing an 1mage of an odd field
and an 1mage of an even field 1 the vertical transmission
registers, an 1r1s diaphragm 1s not necessary and the quality of
a still image can be improved.

Although embodiments of the present invention have been
shown and described, 1t would be appreciated by those skilled
in the art that the present invention i1s not limited to those
exemplary embodiments and various modifications might be
made without departing from the essence of the mvention,

10

15

20

25

30

35

40

45

50

55

60

65

6

which 1s claimed in the claims, and the modifications should
not be understood separately from the sprit and prospect of
the present invention.

What 1s claimed 1s:

1. A photographing apparatus comprising:

an 1image pickup unit;

a lens unit for forming an optical image of a subject 1n the
image pickup unit, the image pickup unit for photoelec-
trically converting the optical image formed through the
lens unit to an electrical image signal;

a signal processing unit for processing the photoelectri-
cally converted image signal to a luminance signal and a
color signal;

a compression unit for compressing the processed image
signal; and

a storage unit for storing the compressed 1image signal;

wherein the image pickup unit comprises first and second
vertical transmission registers for accumulating an
image of an even field and an 1mage of an odd field,
respectively, the first and second vertical transmission
registers being parallel to one another;

wherein image signals of the odd field are moved to the first
vertical transmission register and then to the second
vertical transmission register; and

wherein the 1mage pickup unit further comprises a hori-
zontal transmission register for recerving the image sig-
nals of the even field and the odd field directly from the
first and second vertical transmission registers.

2. A photographing apparatus comprising:

a plurality of light recerving portions for a vertical line;

an 1mage pickup unit comprising a plurality of vertical
transmission registers for vertically transmitting charges
accumulated 1n the vertical line, the vertical transmis-
s1on registers being parallel to one another; and

an 1mage pickup driving unit for supplying a drive signal to
the 1mage pickup unit;

wherein the 1image pickup unit comprises a first vertical
transmission register to which charges accumulated 1n
horizontal even lines are moved, and a second vertical
transmission register to which charges accumulated 1n
horizontal odd lines are moved;

wherein the charges accumulated in the horizontal odd
lines are moved to the first vertical transmission register
and then to the second vertical transmission register; and

wherein the image pickup unmit further comprises a hori-
zontal transmission register for receiving the charges
accumulated in the horizontal even and odd lines
directly from the first and second vertical transmission
registers.

3. The photographing apparatus as claimed in claim 2,

wherein the image pickup driving unit generates

a first image pickup signal for moving the charges accu-
mulated 1n the horizontal odd lines to the first vertical
transmission register,

a transmission start signal for moving the charges 1n the
first vertical transmission register to the second vertical
transmission register, and

a second 1mage pickup signal for moving the charges accu-
mulated 1n the horizontal even lines to the first vertical
transmission register; and

wherein the image pickup driving unit supplies the first
image pickup signal, the transmission start signal, and
the second 1image pickup signal to the image pickup unat.

4. The photographing apparatus as claimed in claim 3,

wherein the first image pickup signal 1s generated after one
field from generation of a still image capture signal.
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5. The photographing apparatus as claimed in claim 2,
wherein a transmission start signal 1s generated after one
horizontal blanking section from the generation of the first
image pickup signal.

6. The photographing apparatus as claimed i claim 3,
wherein the second 1image pickup signal 1s generated after one
horizontal blanking section from the generation of the trans-
mission start signal.

7. A still image photographing method, comprising:

providing an image pickup unit, first and second vertical

transmission registers that are parallel to one another, a
horizontal transmission register and an 1mage pickup
driving unit;

vertically transmitting charges accumulated 1n one vertical

line through a plurality of vertical transmission registers,
by moving charges accumulated in horizontal even lines
to the first vertical transmission register;

moving charges accumulated 1n horizontal odd lines to the

10

15

first vertical transmission register and then to the second ,,

vertical transmission register;

moving charges in the first and second vertical transmis-
ston registers directly to the horizontal transmission reg-
1ster; and

8

outputting the charges in one frame of image signals

according to a drive signal.

8. The still image photographing method as claimed 1n
claim 7, further comprises generating a first image pickup
signal for moving the charges accumulated 1n the horizontal
odd lines to the first vertical transmission register, a transmis-
sion start signal for moving the charges in the first vertical
transmission register to the second vertical transmission reg-
ister, and a second image pickup signal for moving the
charges accumulated in the horizontal even lines to the first
vertical transmission register.

9. The still image photographing method as claimed 1n
claim 8, wherein the first image pickup signal 1s generated
aiter one field from generation of a still image capture signal.

10. The still image photographing method as claimed in
claim 8, wherein the transmission signal 1s generated after
one horizontal blanking section from the generation of the
first image pickup signal.

11. The still image photographing method as claimed in
claim 8, wherein the second 1image pickup signal 1s generated
alter one horizontal blanking section from the generation of
the transmission start signal.

G o e = x
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